UK Patent Application, ..,GB „„ 2 115 860 A 



(21) Appltelion No 
02) Dm of fifing 
11 M198a 
(30) PrforHy<lM 
<31) 393470 

(32) 1 Mar 1982 

(33) UnM 8taM of Aciwfte 

(43) Application pubUshad 
14 8«p1S8a 

(91) IMTCt' €219 33/14 

(92) Dom6tlio< 
B1FJT 

(59) OoeumMs dttd 



(S8) ReMofi 
B1F 

(71) Applicant 

Hughaa Tool Company 
(U8A-0olawafa> 
9429 Folk AvaniM 



Taxaa 77023 
Unitad Stataaoff 



(72) Invomors 

John Undtay Baugli 



(74) Agant and/or Addfa«« 1 
Sarvica 
3 tan lay I 



97 Ufiaoln't inn Fialda 
London WC2A3LS 



(64) Apparatus and mothod for go- 
montins • llnor in a wail bora 

(67) An apparatus and mathod for 
comonttng a liner in a wall bore 
utiltzea a setting tool 19 having an 
end 49 adaptod to be connected in 
a pipe string for asctension thmiigh 
the liner and having an opposite 
end. Seal means 59 are carried by a 
select one of the setting tool 1 9 and 
liner 21 for forming a seal between 
the liner 21 and the exterior of the 
setting tool 1 9 in the annular space 
which ia created when the tool ia 
extended within the liner. A wiper 
holder 99 is connected to the set* 
ting tool opposite end and has an 
interior bore 1 01 for receiving a 
wiper plug 103. 

In the method, the setting tool 1 9 
is lowered with the liner attached 
thereto into the well bore. Seals 59 
on the exterior of the setting tool 1 9 



engage the interior of the liner 21 . 
The liner is then anchored in the 
well bore after which the setting tool 
1 9 can be released from the liner. 
The setting tool is moved a selected 
distance to insure that the tool is 
disengaged from the liner with the 
wiper plug 103 being at least partly 
contained within the wiper holder 
99 during such steps. Cement is 
then pumped into the liner through 
the operating string and setting tool 
marKlrel. A pumpdown plug (not 
shown) sealingiy engages the oper« 
ating string and mandrel behirKi the 
cement and is pumped into engage- 
ment with the wiper plug 1 03. Ce> 
nrent ia pumped out of the liner into 
the surrounding well bore by forcing 
the pump down plug and wiper plug 
through the liner. The setting tool is 
then removed from the well bore by 
withdrawing the operating string. 
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SPECIFICATION 

Apparatus and nMthod for camanting a 
llnar in a wall bor» 

S 

This invamkMi ralataa ganaraliy to aquipmant 
for eamanting Bnara In wall boraa and spadfi- 
cally to a wail bora-linar eamanting apparatua 
having a llnar wipar plug for wiping tha 

10 Intarior surfocaa of tha oparatlng string and 
tha linar aftar tha camant flow tharathrough. 

A linar ia a saction of caaing or tubing 
which ia auapandad in a wall^ without normally 
axtending to tha surfaca. Camantad linara ara 

1 5 tisad for many purpoaaa including wall control 
and radudng tha initial coat of caaing. Linara 
may ba instailad antiraiy within outer casing 
irtringa or partially within tha caaing and par- 
tially in an opan hola. 

20 Conventionally, a liner ia sat and cemented 
fay firat lowering tha linar and a setting tool 
connected to an operating string into tha waU 
bora* Tha linar ia hung^ usually on sllpa« and 
tha setting tool ia usually but not always 

25 released from the liner. Cement ia than 

pumped through the operating string into tha 
linar and displaced from the linar, usually 
through a foot valve. Into the annular space 
between tha liner and tha surrounding casing 

30 or wall bora. 

Usually a pump down plug ia introduced 
Into tha liner string immediately behind tha 
cament in order to separata tha camant from 
tha dtsplacsng fluid and to wipe tha cament 

35 from tha operating string and liner surface aa 
tha camant ia pushed out of tha liner into the 
surrounding annular space. Typically, tha 
pump down plug which ia to wipe the operat* 
ing string and linar ia pumped behind the 

40 cement until it engagaa a liner wiper plug and 
than tha liner wipar plug and pump down 
plug ara forced downwardly together In the 
liner^strtng so aa to dispiaoa camant therefrom 
and to wlpa tha Unar walla. 

46 U.S. Patent No. 3910349 to Joe R. 
Brown at at, entitlad "APPARATUS AND 
METHOD FOR CEMENTING WEU UNERS \ 
isauad October 1. 1975, shows a Hnar ca* 
manting apparatua which indudaa a sotting 

50 tool ha^ng a tubular mandrel connected in a 
pipe string for extension through the linar. A 
linar wipar plug ia raleasabiy diaposad within 
tha linar near ona and of tha mandrel. A seal 
assembly sealingly angagea tha axtarlor of tha 

55 mandrel and tho intarior of tha llnar above tha 
linar wiper plug. A latch aasambiy relaaaably 
connacta the seal asaembhf to the linar so aa 
to parmit limited axial movement of the marv 
dral without disturbing tha axial position of 

60 tha seal aaaembly. Aftor tha Khar i« hung in 
position in tha wall bore, the satttng tool ia 
unlatched and moved axially a fow feat to 
tndicata to tha oparator at tha surfaca that 
disengagement of the setting tool has oo- 

65 cured. Thia tool axemplifiaa ona type of prob- 



lem associatad with prior liner cementing toola 
which the present invention is directed to 
solve. In the prior design, tha tower end of 
the setting tool mandrel initially extended 
70 within the liner wiper plug which is attached 
to tha liner. When the lower end wee with- 
drawn, it was somatimas difficult to reinaart 
the lower end into tha liner wipar plug or to 
postively check whather reinsertion had been 
75 accomplished from the surfoce. 

Another prior design which illustrates the 
type problam which the present invention ia 
dMignad to ovarconte ia illustrated in U.S. 
Patent No. 3635288 to Maurice P. Labourg, 
80 entitlad ' UNER CEMENTING APPARATUS'% 
issued January 18, 1972. Tha Laftiourg da- 
vice haa a linar wipar plug attached by shear 
pine to tha lower end of the oparating string 
which is Inserted within the liner. Tha prob- 
85 lem encountered with this design Is that axial 
movamant of the operating string and setting 
tool to teat diaangagament cauaas tha elas» 
tomarie elamanta aurrounding tha wiper plug 
to drag up and down along tha intarior sur- 
90 fecaa of tha linar. Thus could causa prematura 
separation of the wiper phig from the setting 
tool. A pressure differential could also ba 
created around the wiper plug during the axial 
movement which could cause premature sep- 
95 aration. 

Tha apparatua for cementing a liner in a 
wall bora of tha praaent invention includes a 
salting tool having an end adopted to be 
connected in e pipe string for extension 
1 00 through the liner, thereby creating an annular 
spaca between the setting tool and the liner 
Seal meana are carried by a select one of the 
setting tool and liner for forming a seal be- 
tween tha llnar and tha exterior of the setting 
105 tool in tha annular spaca when the tool is 
extended within the liner. Connector means 
ara carried by tha setting tool for raleasabiy 
connecting the liner to the setting tod. A 
wipar holder ia connected to tha setting tool 
1 10 end oppoaita tha pipe string end. The wipar 
holder haa an intarior bora for recehring a 
wipar plug. 

In tha preferred amtxxlimant, the setting 
tool haa a tubular mandrel adapted to ba 
1 1 5 connected in a pipa string for extension 
through the liner. Seal means earned by a 
select ona of tha satttng tool and liner form a 
didabia seal between the liner and the exterior 
of the setting tool in the annular spaca when 
120 tha tool la extended within tha linar. Connac* 
tor meana carried by tha setting tool releaaa- 
bla connaet tha liner to the setting tool. A 
cylindrically shaped wipar holder ia connected 
to the setting toot end apposite the pipe string 
126 and and hat an interior bora for receiving a 
wiper plug. Tha wiper plug haa a tubular body 
having an upper extent adapted to ba received 
wtthm tha satttng tod oppostta end and has a 
lower extant surrounded by elastomeric seal* 
1 30 ing dementa. Tha wiper plug haa a central 
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opening throuQh which cement cen be 
pumped into the liner through the pipe string 
and mandrel. Tha wiper plug is raleasably 
disposad within the wiper holder, the elastom- 

5 eric sealing elements being at least partly 
contained within the wiper holder prior to 
releasing the wiper plug. Pump down plujg 
means are provided which are adapted for 
sliding and sealing engagement with the rn- 

10 terior of the pipe string and mandrel, effecting 
a moveable seat behind the cement as it la 
pumped into the liner. The pump down plug 
meana are engageable with the wiper plug 
and moveable therewith upon release of the 

1 S wiper plug to effect a moveable seal behind 
the cement as the cement ia displaced from 
the liner into the surrounding well bore. 

In the method of cementing a liner in a well 
bore of the present invention, a setting tool 

20 having a tubular mandrel is connected to an 
operating string at one end and has an oppo- 
site end. A wiper holder ta connected to the 
setting tool opposite end and an interior bore 
for receiving a wiper phig. The setting tool ia 

25 lowered with the liner attached thereto into 
the well bore with mi means sealingly en- 
gaging the interior of the liner and the exterior - 
of the mandrel. The liner is then anchored in 
place in the well bore. Then the setting too^ 

30 can then be released from the liner and the 
tool is moved e selected distance to insure 
that the tool ia detached from the liner. The 
wiper phig la contained ^thtn the wiper hol- 
der during this step. Cement is then pumped 

35 into the liner through the operating string and 
setting tool mandrel. A pump down plug 
means is then pumped which sealingly en- 
gages the operating string and mandrel beh* 
ing the cement and engagea the wiper cement 

40 ia then pumped out of the liner into the 
surrounding well bore by forcing the pump 
down plug meana and wiper plug through the 
liner. The setting tool to then removed from 
the well bore. 

46 Additional objedar featurea, and advantages 
will be apparent in the deacriptkm which 
follows. 

Figiim ta is a side-elevational view in quar- 
ter section of the upper portion of the appar»- 
50 tua of the preaent invention in place in a well 
bore. 

Figure lb ia a downward continuation of 
Rg. 1 a showing the lower portion of the 
apparatua of the invention in place in a well 
S5 bore* 

RgurB 2a ia similar to Fig. 1 a but shows 
cement being pumped through the apparetus* 
the cement being followed by a plug. 

^gure 2b is similar to Rg. 1 b but showa 
60 cement being pumped ttirough the lower por- 
tion of the apparatua into the annulua be- 
tween the apparatus and the surrounding well 
bore. 

Rgure 3 ia a clo8e»up» side crosa-sectional 
65 view of the wiper holder of ttie apparatua of 



Rg. 1. 

FigufB 4 ma closeHip« aide crosa-sactional 
view of the liner-wiper of the apparatus of Fig. 
1 showing the liner-wiper engaging a landing 
70 show located in the lower portion of the 
apparatus. 

Figure Sa is similar to Rgs. la and 2a but 
shows the setting tool being removed from 
the apparatus af^ completion of cementing 
75 operatiorw. 

Hgura Sb is similar to Rgs. 1 b and 2b but 
shows the bottom portion of the apparatus 
after completion of the cementing operations. 
Referring now to Figs, la and lb, there is 
80 shown a liner string 1 1 disposad near the 
bottom of a well bore 1 3. The well bore 1 3 
can be lined by a casing string 1 5, which can 
extend to the surfsce of the well. An annular 
space 1 7 is formed between the liner string 
85 11 and the surrounding well bore 1 3. 

The liner string 1 1 includes a setting tool 
1 9» a setting sleeve extension 21 , a setting 
sleeve 23, a connecting member 25, and a 
liner hanger 27. The liner hanger 27 Is con* 
90 nected to a liner 30, at the lower end of 
which is provided e landing area 29 and a 
cementing shoe 31. 

The liner hanger 27 is provided with slips 
33 and setting cones 35 by which the liner 
95 string is supported in the well bore. Such 
construction is well known in the industry and 
will not be described in detail here. The 
landing area 29 ia provided with a landing 
collar 37 for receiving a liner wiper plug as 
100 will be more fully described later. The cement- 
ing shoe 31 is provided with back pressure 
check vah/es 39, 41 which permit the pas- 
sage of cement from within the liner into the 
annular space 17 via ports 43. 
1 05 The liner string 1 1 is initially attached by a 
rotatabiy releasable connector means 45 to 
the setting tool 1 9. The setting tool 1 9 is in 
turn connected to an operating pipe string 
(not shown) which extends to the surface of 
110 tite well. 

The setting tool 19. as shown in Fig. la, 
comprises a tubular marulrel 47 having a box 
connection 49 for connection to the pin end 
of an operating string* The internal diameter 
1 1 5 51 of tubular mandrel 47 is substantially 
uniform throughout. The external diameter of 
tubular mandrel 47 decreases at the junction 
56 of box connection 49 to form an interme- 
diate portion 57 which is sized to be slidably 
120 received within the internal bore of setting 
sleeve extension 21 « A set of suitable sealing 
rings such as Chevrorv-type rings 59 surround 
the lower extent of intermediate portion 57 
and form a slidable seal between intermediate 
1 25 portion 57 and tiie interior sidewalls 61 of 
setting sleeve extension 21 . The external dia- 
meter of intermediate portion 57 decreases 
furdier.to form a lowermost extent 63 which 
joins intermediete portion 57 to form a down- 
130 wardly facing shoulder 65. 
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Th« end 67 of tubular mwidrvl 47 opposite 
box connection 49 is extsmafly throaded and 
adaptad to sngaga the internal threads of the 
upper extant 69 of a cylindrical coupling 71 . 

5 Cyllndricai coupling 71 haa an internally 
threaded (ovver end 73 which threadedly er>- 
gagea the externally threaded upper portion 
75 of a tubular setting body 77. An upf^ 
bearing ring 79 ia threaded onto the exterior 

10 of upper portion 75 and fixed in position by a 
set screw 81. A lower bearing ring 83 surw 
rounds setting body 77 and together with ring 
79 forma a race for ball beeringe 85* Lower 
ring 83 is recent upon a shoulder 87 

IS formed at the junction of setting sleeve 23 
and setting sleeve extention 21. The bearing 
arrangemmt permits the setting tool 1 9 and 
operating string to be rotated without axial 
displeeement relative to the liner string 11. 

20 Lower beering ring 83 la adapted to engage 
the shoulder 87 in the interior of lineer string 
1 1 to remsin stationary during such rotation. 

The linear string 1 1 is initiafty attached to 
the setting tool 19 by rotating connector 

25 means 45. The rotating connector means 46 
as shown in Hg. la comprise a left«handed 
threaded nut 89 which engages coarse left- . 
band threada 91 on the interior of the setting 
sleeve 23. The interior of the nut 89 is . 

30 provided with tongitudinel slots for engage- 
ment with corresponding splines 93 on the 
setting tool 1 9. Thus, rotation of the setting 
tool 1 9 in the right-hsnd direction will ceuse 
tfie nut 89 to move upwardly on the splines 

35 93 and to eventually diaengege the threeda 
91 and the setting sleeve 23, effectively re- 
leasing the setting tod from the liner string. 

The end 95 of setting body 77 opposite 
upper portion 75 is extamally threaded and is 

40 adapted to threadely engage die upper inter- 
nally threaded portion 9 7 of a cyttndricai 
wiper holder 99. 

In the setting tool configuration described 
above, the aaeling ringa 69 are carried above 

45 threaded nut 89 and forma seel in the bore of 
the settbm aleeve extension 21. It should be 
understood that other arrangement are corv 
teniplated such aa those in which the sealing 
elementa are located below the theeded nut 

50 89 on en extended portion of the aetting body 
95. 

Wiper holder 99 ia c on nected to the setting 
tool end opposite upper extent 69 and aa 
shown in Fig. la haa an Interior bore 101 for 

55 receiving a wiper |rfug 103. A set screw 105 
is provided to assure continued engagement 
between end 95 and upper internally 
threaded portion 97 of wiper holder 99. 
The wiper holder 99 and wiper 1 03 are 

60 shown in greater detail in Fig. 3« which riso 
shows a pump down plug 107 engaged 
within wiper 103 as will be more fully de- 
scribed later. Aa shown in Fig. 3. upper 
portion 97 of wiper holder 99 overiapa tiie 

65 extemalsurfaceof end 95 of setting body 77. 



The internal diameter 1 1 7 of setting body 77 
increases to form a shoulder 119 within end 
95. An 0-ring 109 is provided in the external 
surfece of setting body erul 95 to prevent the 
70 flow of fluids from the interior bore 101 

between end 95 and portion 97. The internal 
diameter of upper portion 97 of wiper holder 
99 increases slightiy to form a shoulder 111 
between upper portion 97 and the lower 
75 portion 1 1 3 of wiper holder 99. The intemel 
diameter of lower portion 1 1 3 of wiper holder 
99 ia substantially uniform down to a lower- 
most extent 115 thereof. 
Wiper plug 1 13 is releaaably diaposed 
80 within wiper holder 99 and has a central 
opening 121 through which cement can be 
pumped into the liner string 1 1 through the 
pipe string. Wiper plug 103 comprises a 
tubuler body 137 including a lower extent 
85 123 having an externally threaded upper end 
127. End 127 threadedly engagee the lower 
end 1 29 of a generally cylindrical upper ex- 
tent 125 of wiper plug 103. A set screw 132 
assures continued engagement between ends 
90 1 27 and 1 29. Upper extent 1 25 is thus 
received on shoulder 119 within end 95 of 
setting body 77. Upper extent 1 25 is thus 
received within the setting tool end opposite 
the pipe string connection and releasably en- 
95 gaged, as by shear screwa 131 . One or more 
porta 133 communicate the central opening 
1 21 with the interior bore 101 of wiper 
holder 99. The lower extent 1 23 of tiie wiper 
plug tubular body 1 37 is surrounded by elas- 
100 tomeric sealing elements 1 35 having up- 
werdly extending concentric seals 1 39 for 
slidii^g and sealing engagement with the inter- 
nal walla of tiie liner string 1 1 . Sealing ele- 
ments 1 35 are retained on the lower extent 
1 05 1 23 of the tubular body 1 37 by bonding to a 
plurality of external flanges 141 in the exte- 
rior surface of tower extent 1 23. 

Wiper plug 103 is ^lown in the preferred 
form with sealing elements 1 35 wholly con- 
1 1 0 tained within wiper holder 99. Other arrange- 
menta are understood aa being within die 
scope of the invention including those in 
which of» or more of the sealing elements 
1 35 are positioned outside the wiper holder 
1 1 5 99. 

Lower extent 123 of tubular body 137 has 
an internally tiweaded end 1 43 adapted to 
tfireadedly engage a tubular landing member 
145. The external diameter of landing mem- 

1 20 ber 145 gradually increaaea between the ex- 
temeily ti^readed end 147 and the lowermost 
extent 149 thereof forming a gradually slop- 
ing shoulder 152. Latch meana such as slip- 
like members 1 53 ride on the external shoul- 

1 26 der 1 52 of landing member 1 45. The latch 
meana on the lowermoat extent of wiper plug 
103 are adapted to engage the lendir>g collar 
37 located below the wiper plug 103 in the 
interior of liner string 11. 

1 30 The Interior of lower extent 1 23 of tubular 
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body 1 37 is providsd with a fiictionally m- 
gageabl* turfMo 1S1 such as downwardly 
difoctAd I60th 1 55. 
As shown in Fig. 3. pump down plug 

5 means 1 59 can bo provided which are 
adapted for sliding and sealing engagement 
with the interior of the pipe string and man- 
drel interior. The pump down plug means can 
comprise a plug body 1 63 having a nose 

10 portion 161 with a frictionally engageable 
surface 165 formed in the exterior surface 
between nose portion 181 and body 1 63. 
Frictionally engageabte siflrface 1 66 of the 
plug means 159 is sited and adapted to 

15 engage the surface 1 55 to the wiper plug 
103 when the pump down plug is pumped 
into the positkMi shown in Rg. 3. An 0-ring 
167 cen be provided in an annular groove 
169 in the exterior surtaee of plug body 163 

20 to provide sealing engagement between the 
pump down plug and wiper plug 103. 

The operation of the apparatus of the pre- 
sent invention will now be described. Refer* 
ring first to Ffga. la and lb, the device of the 

25 present invention is shown as it would appear 
running into the well bore and prior to the 
beginning of the cementing operations. Once - 
the device is positioned et the desired deptfi. 
the cones 35 on liner hanger 27 are extended 

30 beneath slips 33 causing slips 33 to extend 
outwardly and engage the interior of the well 
bore or casing string 1 5 thus anchoring the 
liner into position. After hanging the liner in 
the conventional manner, circulation would be 

35 established by pumping circulating fluid down 
through the operating string, the setting tool 
1 9, the liner string 1 1 , and through the liner 
shoe 31 into the annular apace 1 7 surround- 
ing the liner string 1 1 . 

40 After circulation has been establiahed, the 
setting tool 19 can be releesed from the liner 
string 1 1 by rotating the operating string in 
the right hand direction to releasa the splined 
nut 89 aa shown in Fig. 2a. The operating 

45 string ia then lifted efmr feet to be sure that 
release haa been effected. The diatance that 
the setting tool 1 9 cen be lifted ia determined 
by the length of the portion 57 of tubuler 
mandrel 47 which ia received within aetting 

50 sleeve extention 21 and by the position of 
seal ringe 59 on the exterior of portion 57. 
Conveniently, a stroke of about five feet is 
permitted without looaing sealing engegement 
between seal rings 59 and the interior aide- 

65 walla 61 of setting sleeve extention 21 . 

A property measured amount of cement te 
then pumped into the operating string, 
through the aetting tool 19 and finer hanger 
27 and out the porta 43 in cementing ^oe 

60 31 and into the annular apace 17 between 
the liner string 1 1 and the well bore casing 
string 1 5. The pump down plug 1 59 ia then 
placed in the operating string effecting a 
moveable seal behind the cement aa it Hi 

65 pumped through the operating string* aetting 



tool 19« and the central opaning 121 of the 
liner wiper plug 1 03, and into the liner string 
1 1 . A diapladng fluid ia pumped behind the 
pump down plug 1 59 forcing the pump dovim 
70 plug 159 into the central opening 121 and 
into ei^agement with the liner wiper plug 
103 aa beat seen in Fig. 3. 

Further pressure, induced by pumping the 
dispiadng fluid behirul pump down plug 1 59, 

75 wiH cause the frangible connection created by 
shear screws 131 between end 95 of wiper 
holder 99 and threaded portion 97 of wiper 
holder 99 to break, releasing both the pump 
down plug 159 and the liner wiper plug 103 

80 for fortfier movement down the Hner string. 
The pump down plug 1 59 and the liner wiper 
plug 103 are moveable together, upon release 
of the liner wiper, to effect a moveable seal 
behind the cement as cemem is displaced 

85 from the liner through dte cementing shoe 31 
into the annular space 1 7 surrounding the 
liner string 11. Upon reaching the landing 
area 29, the liner wiper plug 1 03 lands and 
seats in the landing collar 37 and the slip-like 

90 members 153 latdi the Uner wiper plug 103 
and pump down plug 1 59 into tha position 
shown in Rg. 4. At this point, cement should 
have been pumped upwardly into the annular 
s p ace 1 7 surrounding the liner string to the 

95 desired level. 

After cementing is complete, the setting 
tool. 1 9 is removed from the well bore by 
lifting up on the operating string as shown in 
Fig. Sa. 

100 An Invention has been provided with signifi- 
cant advantages. The liner wiper plug portion 
of the apparatus of the invention is received 
within a wiper holder attached to the setting 
tool. Movement of the setting tool does not 

105 affect the wiper plug, removing the possibiiity 
of premature separation of the wiper plug as 
the setting tool ia being lifted to test disen- 
gagement The improved liner wiper plug con^ 
figuration allows total control over the move- 

1 1 0 ment of the liner wiper plug and can thus 
guarantee poaitive latching when the pump 
down phig is pumped down. Because the liner 
wiper plug is contained within a wiper holder 
on the bottom of the setting tod, the pump* 

1 1 5 down plug can be tested in the toot before 
insertion in the well bore. The present confi* 
gunstion aflowa the setting tool to be lifted to 
teat for diaengagement without rubbing the 
wiper sealing elements against the interior of 

1 20 the setting sieeve« By locating the liner wiper 
plug within a wiper holder attached to the 
bonom of the tool, preaaure differentials are 
elimineted which would otherwiae exist be* 
tween the aetting tool lower end and the 
1 25 setting sleeve. The overall length of die set- 
ting tool IS shortened where the liner wiper 
plug Is located wfthin the end of the tool. 

While the Invention hra been shown in only 
one of ita forma, it should be apparent to 
1 30 those skilled in the art that it ia not thua 
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Itmhad but susceptibto to variout changM and 
modlfiGtiom without deporttng from tho Mopo 
thflffoof* 

5 CLAIMS 

1 « An apparatus for camanting a linar in a 
waU bora, compriaing: a totting tool having an 
and adaptad to bo connactad in a pipa string 
for axtansion through said linar, tharaby craat- 

10 ing sn annular spaca batwaon said satting tool 
and said linar, and iiavtng an opposita and; 
saal maana carriad fay a ssla ct oho of said 
satting tool and linar for forming a saal bo» 
twaan said linar and tha ax^'or of said sat- 

1 5 ting tool in said annular spaca whan said tool 
ia axtandad within said Unan connactor maana 
carriad by said satting tool for ralaasably con- 
naedng said linar tharato; and a wipar holdar 
connactad to said satting tool opposita and, 

20 said wipar holdar having an intarior bora for 
racaiving a wipar plug. 

2. An apparatus for camanting a linar aa 
in daim 1, furthar comprising a wipar plug 
ralaaMbly disposad within satd wipar hotdar 

25 and having a eamral opaning through which 
camant can ba pumpad into said linar through 
said pipa string. 

3. An apparatua for camanting a linar aa ' 
in daim 2, furthar comprising pump down 

30 plug maana adaptad for sliding and saalirig 
angagamant with tha intarior of said pipa 
string affacdng a moveabia saal bahind said 
camant aa rt ia pumpad into said linar, said 
pump down plug maana boing angagaabla 

35 with said wipar plug and moyaabia tharawtth 
upon raiaaaa of said wipar plug to affact a 
movaabia saal bahind said camant as said 
camant ia displaoad from said linar into said 
surrounding wall bora* 

40 4. Tha apparatua for camanting a linar aa 
in claim 3, wharein said wipar holdar ia a 
cylindrically shapad mamtMf. 

5* Tha apparatus for camanting a linar 
body having an uppar axtant adaptad to ba 

46 racaivad within said satdng tool opposita and, 
a lowar axtant surroundad liy alastomaric saal* 
ing aiamanta, and a lowarmost axtant. 

6. Tha apparatua for camanting a linar aa 
in daim 5, fonhar compriaing angaging 

50 maana for ralaaaabty angaging said wipar pfug 
within said wipar holdar. 

7. Tha apparatua for camanting a linar aa 
in daim 6, wharain said angaging maana ara 
shaar pina connacting aaid wipar plug uppar 

55 axtant and said aatdng tool opposita and. 

8. Tha apparatua for camanting a linar aa 
in daim 7, furthar compriaing latch maana on 
said wipar plug lowarmoat axtant adaptad to 
angaga a landing collar locatad balow said 

60 wipar plug in said linar intarior. 

9. An apparatua for camanting a linar in a 
wall bora, comprising: a aatting tool having a 
tubular mandral adaptad to ba connactad in a 
pipa string for axtansion through said linar, 

65 tharaby craating an annular spaca batwaan 



said satting tool and said linar, and having an 
oppoaita and; saal maans carriad by a satact 
ona of said satting tod' and linar for forming a 
siidabia saal batwaan said linar and tha axta^ 
70 rior of said satting tool in said annular spaca 
whan said tod is axtandad within said linar 
connactor maans carriad by said satting tod 
for ralaasably connacting said linar tharato; a 
cylindricaily shapad wipar hddar connactad to 
75 tha satting tool oppoaita and, said wipar hol- 
dar having an intarior bora for racahring a 
wipar plug; a wtpar phig having a tubular 
body, said body having an uppar axtant 
adaptad to be raoah/ad within said satting tool 
80 oppoaita and and having a lowar axtant sur- 
roundad by alastomaric saaling alamants, said 
wipar plug having a cantral opaning through 
which camant can ba pumpad into said linar 
through said pipa string and mandral, and 
85 said wipar plug baing ralaasably disposad 
within said wipar holdar, said alastomaric saal- 
ing damants baing at least partially contdnad 
within said wipar holdar prior to raiaasing said 
wipar plug; and pump down plug maana 
90 adaptad for sliding and saaling angagamant 
with tha intarior of said pipa string and man* 
drd affacttng a movaabia saal bahind said 
camant as it is pumpad into said linar, said 
pump down plug maans baing angagaabla 
95 with said wipar plug and movaabia therewith 
upon ralaasa of said wipar plug to affect a 
movaabia saal bahind said camant as said 
camant ia displaced from said liner into said 
surrounding wall t>ora. 
100 10. A method of cementing a linar in a 
well bore with a setting tool, said satting tool 
having a tubular marKlrel connected to an 
operating string at ona end and having an 
opposita and, comprising the steps of: corn 
105 necting a wipar holdar to said setting tool 
opposfta and, said wipar holder having an 
interior bora for racdving a wipar plug; lower- 
ing said satting tod with said linar attached 
thereto into said wall bore, seal maana saalirv 
1 10 gly angaging die intarior of said liner and tha 
exterior of said mandrel; anchoring said liner 
in said wall bore; releasing said satting tool 
from said liner and moving said tool a sa- 
lactad distance to inaura that said tool is 
1 1 5 disengaged from said linar, add wipar plug 
bdng at laaat partiy contained within said 
wiper holder during said steps; pumping ca- 
ment into said liner through said operating 
string and tod mandrel; pumping pump down 
120 plug maans, sealingly engaging said operating 
string and mandrd, bahind sdd camant into 
angagamant with said wiper plug maana; 
pumping cement out of said liner into said 
surrounding well bore by forcing said pump 
1 25 down plug maana and wipar plug maans 
through sdd linar; and removing said settmg 
tod from said wdl bora. 

It. An apparatua for cementing a linar m 
a wdl bora aubstantldly aa herein described 
1 30 whh rafaranca to and aa illustrated in the 



accompmying drawings. 

12. A method of camenting m Wtm in « 
wall bora subatantiaily aa harain dascribad 
with rafaianca to tha accompanying drawings. 

by BarMM a S^(a£mo<0 Ud.«-I9t3. 
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